Introduction 35
In fishes, annual egg production of individuals is considered to be a key factor to 36 understanding variations in population size and hence is a life history trait very relevant 37 to fishery management (Hilborn and Walters, 1992; Marshall et al., 2003). Essential to 38 its incorporation in fishery management is the routine estimation of fecundity which 39 permits a better understanding of observed fluctuations in reproductive output and 40 enhances our ability to estimate recruitment and population growth rate (Roff, 1992 on an oocyte density-diameter relationship. This approach requires ovarian weight and 58 mean diameter of oocytes of a pre-spawning individual to estimate its potential 59 fecundity, precluding the need to count eggs of weighed subsamples. 60
To date, calibration curves have been developed for a number of fish species and stocks 61 (Witthames et al., 2009 ). However, in order to apply the autodiametric method one 62 needs to verify a calibration curve for each stock as one cannot be certain whether the 63 calibration curves are comparable within or among species. Inter-population differences 64 may exist in ovarian structure or in gonadal growth (differences in the volume occupied 65 by oocytes in gonads) that can lead to inaccurate and biased estimates of fecundity when 66 using published calibration curves which are unsuitable for the species/stock of interest 67 (Witthames et al., 2009) . 68
In the Northwest Atlantic, traditionally there has been a marked absence of published software were used to record images of each ovarian subsample (~200-300 oocytes) 128 which were saved in TIFF file format. Microscope light settings for measurements were 129 performed using best fit to enhance feature and increase the contrast using gamma 130 correction (nonlinear operation used to code and decode luminance in the image). After 131 the colour scale was changed to a grey scale a threshold value for black and white (255 132 refers to black and 0 to white) was fixed for each image of selected oocytes. A 133 contouring algorithm was applied to eliminate edges from the oocytes. The system was 134 length-calibrated (mm units) and the measurements were performed using gray scale 135 images. 136 137
Data handling 138
After ~100-150 'oocytes' were measured, the data were examined in order to eliminate 139 particles that were not considered to be individual oocytes. This was done by filtering 140 data based on roundness and diameter threshold ranges that were estimated to be valid 141 for oocytes (Thorsen and Kjesbu, 2001 ). The roundness threshold was set from 1.0-1.2 142 which effectively removed unwanted particles, which were mostly connective tissue or 143 damaged oocytes. Similarly, the oocyte diameter range was set from 200-1000 µm to 144 eliminate immature and hydrated oocytes based on knowledge of the size distribution of 145 vitellogenic oocytes of these species (Clay, 1989; Kjesbu, 1994; Thorsen and Kjesbu, 146 2001). Also we investigated the likely affect on potential fecundity of different 147 condition indices and included these variables using multiple linear regression. 148
Hepatosomatic index (HSI) and condition factor (K) were estimated as follows: 149
(1) 150
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Where L is total length (cm), LW is liver weight (g) and W is carcass weight (g). 152
It is known that the apparent error rate tends to underestimate the true error rate (Efron, 153 1986 ) and since models with good predictive qualities should have error measures close 154 to zero (Power, 1993) 
where OW is total ovary weight (g). No bimodal distribution was found in oocyte 196 diameter distribution, thus, no correction was applied to the equations. Table 4 to facilitate comparisons with those derived in the present study (Table 3) . 214
We explored the relationships of condition indices HSI (1.86-9.96 for cod and 1.56-8. shown as the most influential condition factor for cod increasing the explained variation 226 of potential fecundity relationships by 6.9% (Model 3, Table 5 ), whereas inclusion of 227 HSI improved it by 4.4% (Model 2, Table 5 ). In the case of haddock, HSI increased the 228 explained variation by 2.4% (Model 2, Table 5 ) meanwhile K provided only 1.2% of 229 improvement. Even though the improvements of explanatory power were low (Table 5) . 230 ANOVA nested model comparisons showed they were significant (p<0.01). A number of perspectives have been put forward to predict fecundity using body traits. 287
Potential fecundity estimates using the autodiametric method provided good fits to body 288 length and weight data in our study. Carcass weight resulted in the best predictor of 289 potential fecundity, explaining 83% of the total variation for cod and 93% for haddock, 290 however due to the high correlation between length and weight we decided to include 291 only length in the models; 76% of variation explained for cod and 91% for haddock. 292
Although carcass weight accounted for a large portion of the variation in potential 293 fecundity it undergoes greater seasonal variation than length during a yearly cycle and 294 therefore it is considered less reliable than length as the main predictor of fecundity 295 (Table 4) . Moreover, within-species differences exist in the parameter estimates for 336 potential fecundity-length relationships between our study and those of others. The 337 source of variation for these differences may be due to interannual variability (Murua et 338 al., 2003) , stock differences (Ruzzante et al., 1998) or the methodological approach 339 used for fecundity estimation. Therefore, it may be difficult to relate fecundity changes 340 over time with changes in population dynamics of these very important species. It is 341 clear that monitoring fecundity using a consistent technique and assessing fecundity-342 somatic relationships every year is fundamental because it enables the development of 343 an extensive data base that will permit one to follow possible changes in reproductive 344 potential for a given species or stock. This, in turn, would be very helpful for 345 evaluation of stock dynamics since fecundity can be considered a direct measurement of 346 reproductive potential in determinate group-synchronous species like cod and haddock 347 (Marshall et al., 1998) . haddock$log.PF.
